Introduction
were prepared for irradiation experiments (tables 2 and 3). 
144
After drying, one of the two (series 3) was carbonated in a CO 2 -rich atmosphere at 50 % of 145 CO 2 and 63 % RH [23] . Samples were almost completely carbonated after 13 days (figure 2). 
Three-points bending tests

184
After the irradiation step, a crack-mouth opening displacement (CMOD) control three-point 185 bending test was performed. The sample was centered on top of two 10 cm-distant holders 186 and a force was applied in its center. Small 1 mm wide and 2 mm depth notches were sawn on 187 the face closer to the radiation source of the specimens to initiate cracking from the notch tip.
unloading. An unloading stage was performed on the softening part of the curve and then, the 190 specimens were reloaded until a CMOD corresponding to a residual load of around 0.2 kN.
191
An example of a typical standard curve is shown in figure 7. (an example of X-ray diffractogram of dried mortar is given in figure 13 ). Humid specimens exhibit the same evolution as the median hardness of irradiated specimens 361 is around 3.5 % higher (346 MPa vs 334 MPa) than the one of unirradiated specimens. This 362 increase of the specimens' hardness due to -radiations may be correlated with their strength.
On the other hand, similarly to the macroscopic observations, no significant micromechanical 364 evolution of the carbonated mortars was noticed (+ 1 %).
365
Creep parameters are affected similarly: indentation creep modulus of dried and humid 366 mortars regarding the median reference values are respectively increased by 13.7 % and 7.1 % 367 meaning that these two mortars creep less than the pristine reference samples. Their creep 368 characteristic time decreases, -9.8 % for the dried specimens and -6.1 % for the humid 369 specimens, which means that their long-term logarithmic behavior is attained after a short 370 period of time. radiations have no effects on calcite phase. Given that the sand used to prepare the 402 mortar is a 99.9 % calcareous sand, we can then assume that the gamma radiation has on pure calcite phase is required to confirm these observations,
405
-No modification of the total porosity was observed. However, the repartition of the 
414
There is an untapped opportunity to understand the phenomenon at the origin of these 415 mechanical modifications. Because gamma radiation seems to have a major effect on cement 416 paste, mainly composed by calcium silicate hydrates (C-S-H), future investigations will be 417 carried out to study mechanical modifications under gamma radiation at a smaller scale.
419
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